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Assessing Needs for Computer Pest Management Software in
Nebraska Agriculture
ROBERT }. WRIGHT!
Department of Entomology, 210 Plant Industry Building, University of Nebraska-Lincoln,
Lincoln, Nebraska 68583
J. Econ. EntomoI. 85(4):1218-1221 (1992)
ABSTRACT A mail survey was conducted to assess current computer hardware use and
perceived needs of potential users for software related to crop pest management in Ne-
braska. Surveys were sent to University of Nebraska-Lincoln agricultural extension agents,
agribusiness personnel (including independent crop consultants), and crop producers
identified by extension agents as computer users. There were no differences between the
groups in several aspects of computer hardware use (percentage computer use, percentage
IBM-compatible computer, amount of RAM memory, percentage with hard drive, hard
drive size, or monitor graphics capability). Responses were similar among the three groups
in several areas that are important to crop pest management (pest identification, pest
biology, treatment decision making, control options, and pesticide selection), and a ma-
jority of each group expressed the need for additional sources of such information about
insects, diseases, and weeds. However, agents mentioned vertebrate pest management
information as a need more often than the other two groups. Also, majorities of each group
expressed an interest in using computer software, if available, to obtain information in
these areas. Appropriate software to address these needs should find an audience among all
three groups.
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EXTENSION EDUCATIONAL materials or programs
often are developed without formal assessment
of the needs of the group for which they are
targeted. Then, after a program has been imple-
mented, studies may be conducted to suggest
ways to improve it, or to document program ef-
fectiveness (e.g., Rajotte et a1. 1987, Wearing
1988). An alternate approach is to assess the
needs of the intended audience early in program
development and develop programs based on au-
dience needs.
This approach was used at the University of
Nebraska-Lincoln by a group of extension spe-
cialists, working primarily in the area of crop
pest management, as a prelude to development
of computer software programs. A mail survey of
several potential user groups (agricultural exten-
sion agents, crop consultants and other agribusi-
nesses, and crop producers) was conducted to
avoid development of software with a limited
audience, either because of inadequate com-
puter hardware for running the software, or from
lack of interest in use of computer software to
address a specific need. The survey results pro-
vide information on use of computers in agricul-
ture and the perceived needs for software related
to crop pest management.
1 Current address: South Central Research and Extension
Center, Box 66, University of Nebraska-Lincoln, Clay Center,
Nebr. 68933.
Materials and Methods
During 1989 and 1990, a mail survey was con-
ducted of three groups: crop producers, agribus-
iness personnel (including crop consultants), and
University of Nebraska-Lincoln extension agents
with responsibilities in agriculture. These groups
were selected as representatives of several poten-
tial users of crop pest management software, al-
though they do not necessarily include all poten-
tial users in Nebraska. Questions were asked ofall
three groups regarding their current computer
hardware, their information needs related to crop
pest management not met by existing resources,
and their interest in use of computer software to
address these needs.
The agribusiness group consisted of regular
(independent crop consultants, not associated
with pesticide sales) and commercial members
(agribusinesses, including employees of seed
com companies,pesticide companies, and pesti-
cide dealers and applicators) of the Nebraska
Independent Crop Consultant Association
(NICCA) during 1988 (there were 37 regular and
30 commercial members of NICCA in 1988).
This organization was chosen because of its
broad representation of several types of agribus-
iness in Nebraska. The agent group consisted of
all 68 University of Nebraska-Lincoln Coopera-
tive Extension agents with agricultural responsi-
bilities. Agents were asked to identify two crop
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Table 1. Computer use among difl'erent groups of potential crop pest management software users in Nebraska 88
determined by a mail survey
Parameter Extensi~n agent Agribusiness Producer
No. surveys returned 51 31 47
% Returned 75 46 65"
% Own or use computer 100 81 98"
% IBM or IBM-compatible 100 83 87"
Amount of memory, K RAM
Average 597 595 61gb
Range 64-1,024 64-1,024 64-2,048
% Witb hard drive 96 69 64"
Hard drive capacity, megabytes
Average 17 23 21 c
Range 10-40 20-40 10-43
%Witbmodem 94 40 59"
Monitor type
% Monochrome 58.2 53.8 50.0"
% Color 20.0 38.5 37.5"
% Otber 21.8 7.7 12.5d
% Monochrome 14.5 0.0 2.1
%VGA 1.8 0.0 6.2
% EGA 5.5 7.7 4.2
"K' S 4.63, df = 2, P > 0.05.
b F = 0.135: df = 2, 112: P> 0.05.
c F = 2.107: df = 2, 65; P > 0.05.
d K' = 2.5, df= 1, P > 0.05.
producers in their area who were currently using
a computer in their business, and 72 individuals
nominated by responding agents comprised
the crop producer population. This nonrandom
biased sampling was done to ensure that a suffi-
cient number of producers using computers
would be obtained in the survey population; cur-
rently there are relatively low levels ofcomputer
use among some producer populations (e.g., 21%
either owned, leased, or shared a computer ac-
cording to a 1987 survey reported in Iddings &
Apps [1990], and 25.6% owned computers ac-
cording to a 1986 survey by Putler & Zilberman
[1988]). Because a biased sampling procedure
was used, the crop producer group surveyed is
not representative of all growers.
A questionnaire was developed with both
closed- and open-ended questions. There were
five questions, although several of these had sev-
eral parts. The survey was sent to all three
groups with a cover letter that described the pur-
pose of the survey and a paid, addressed enve-
lope for survey return. Because ofthe high rate of
return, no follow-up mailings were conducted. A
copy of the survey questionnaire is available
from the author upon request.
Differences in responses among the three
groups (agricultural extension agents, agribusi-
nesses [including crop consultants], and crol2
producers) were determined by use of the X"
statistic for count data and analysis of variance
for measurement data (Little & Hills 1978).
When computing the JI, categories with less
than five expected responses were pooled, and
Yate's correction was used to calculate JI with
df = 1 (Little & Hills 1978). The null hypothesis
for all tests was that there were no differences
between the groups in their responses to indi-
vidual questions. The significance level for all
comparisons was a = 0.05.
Results and Discussion
There were no statistically significant differ-
ences among the three groups in several re-
sponses related to computer hardware use (Table
1). (All questions reported in Tables 1 and 2 were
closed-ended and are shown exactly as worded on
the questionnaire.) From 80 to 100% of the indi-
viduals who responded to the survey owned or
used a computer (however, the producer group
was preselected to include only individuals
thought to use computers). All three groups pri-
marily (>80%) owned IBM or IBM-compatible
computers and had similar amounts ofRAM mem-
ory (603 ± 20.5K [x ± SE]). Computers that were
not IBM compatible consisted primarily (=90%)
of Apple II models, and the remainder were
MacIntosh models. A majority of each group had
computers with hard drives with similar capaci-
ties (19 ± 1.1 megabytes), and also had modems.
Individuals were asked to report the model
name of the computer used. Where sufficient in-
formation was provided, the computer chip and
speed was inferred from the model information.
From all three groups, of 63 respondents who
provided sufficient information, 50.8% had mod-
els with 8086 chips, 17.4% had 8088 chips, 28.6%
had 80286 chips, and 3.2% had 80386 chips;
68.3% had computers with 4.7 MHz speed,
22.2% had 10 MHz, 6.3% had 12 MHz, and 3.2%
had 20 MHz.
The reported needs Jor pest management
information did not differ significantly among
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Table 2. Perceived needs among three potential user
groups in Nebraska for crop pest management information
and software as determined by a mail survey
Sample size ofeach potential user group is shown in Table 1.
"K s 3.13, df =2, P < 0.05.
b K = 17.33, df = 2, P < 0.001.
e K = 13.19, df = 2, P < 0.01.
d K = 19.13, df = 2, P < 0.001.
•K = 15.38, df = 2, P < 0.001.
f K = 15.58, df = 2, P < 0.001.
groups (Table 2), except in relation to vertebrate
pests. On several questions, agents most fre-
quently mentioned information on vertebrate
pests as a need. Producers mentioned vertebrate
pests less frequently, and agribusiness personnel
mentioned vertebrate pest information least fre-
quently as a need. However, for several aspects
of pest management, information on diseases, in-
sects, and weeds was commonly listed by all
three groups as a need not being met adequately
by available resources.
There were no significant differences among
the three groups concerning interest in use of
computer software programs, if available, to ad-
dress the above information needs related to
crop pest management (Table 2). A majority
(>70%) of all three groups expressed interest.
Individuals who expressed no interest in use of
computer software programs were asked to indi-
cate a reason, either by checking any of three
suggested reasons ("Don't have convenient ac-
cess to computer where I work," "Need to an-
swer questions in the field not from the office,"
and "Don't like to use computers"), or by writing
a reason of their own. The first two suggested
reasons were chosen commonly (data not
shown), but no one agreed that not liking to use
computers was a reason for lack of interest in use
of software programs. Other reasons listed in-
cluded concerns about cost, accuracy, and time
needed to run a program.
Space was provided for respondents to write
additional comments. Some of these comments
also provided useful ideas. For example, exten-
sion agents and agribusiness personnel sug-
gested the formation ofan advisory committee to
provide guidance on program content. This re-
flected a concern that software would be devel-
oped with inflexible recommendations or un-·
realistic assumptions that they could not modify.
One extension agent suggested that because
these programs may not be used on a day-to-day
basis, and would probably not be used at all
during the winter, programs should be simple
enough to be relearned quickly after periods of
no use.
This survey has documented that many per-
ceived needs for crop pest management informa-
tion are similar among three important current
and potential users of computer software. In sev-
eral areas important to pest management (pest
identification, pest biology, treatment decision
making, control options, and pesticide selection),
a majority of each group expressed the need for
additional sources of such information dealing
with insects, diseases, or weeds. Appropriate
software to address these needs should find an
audience among all three groups. Documented
interest by the groups in use of computer pro-
grams may be useful in generating financial sup-
port for program development.
Considering the resources needed to develop
effective software, which perceived needs are
best addressed by program development? Some
perceived needs (such as information on pest
identification) may be addressed better by exist-
ing resources such as color picture sheets and
extension publications. Other perceived needs,
particularly those that require complex data man-
agement or computational efforts (e.g., calcula-
tion of economic thresholds or selection of pes-
ticides based on cost, efficacy, and label
restrictions), may be more suitable topics for soft-
ware development.
Survey results (Table 1) indicate limited
graphic capabilities ofmany computers currently
used. Also, the majority ofcomputers had 8086 or














Question: What types of questions do you have difficulty
answering with the current resources available to you?






Pest biology (pest life cycle and behavior)
Weeds 35.3 41.9 42.6"
Insects 58.8 54.8 61.7"
Diseases 60.8 71.0 53.26
Vertebrates 31.4 0 10.6e
Treabnent decision-making (damage symptoms, when and
how to sample, action thresholds)
Weeds 62.7 58.1 59.66
Insects 8004 4804 74.56
Diseases 76.5 61.3 55.36
Vertebrates 43.1 0 12.8d
Control options for specific pests (chemical and
nonchemical)
Weeds 66.7 80.6 61.7"
Insects 76.5 64.5 66.00
Diseases 60.8 51.6 53.26
Vertebrates 39.2 0 14.9'
Pesticide selection (economics, efficacy, label restrictions)
Weeds 70.6 80.6 63.86
Insects 68.7 67.7 61.76
Diseases 56.9 4804 42.6"
Vertebrates 35.3 0 10.61'
Other topics
Irrigation scheduling 25.5 45.2
Fertilizer use 66.7 45.2
Question: If micro-computer based programs were
developed to assist you in answering the types of
questions described above, would you use them?
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tional speed. Software programs that required
high-resolution graphics (for example, pest iden-
tification programs) could not be run on many
computers in use by the groups surveyed. Also,
programs may take long periods oftime to run on
most of the computers reported by the survey
respondents.
One limitation in using this information is that
it reflects past conditions (survey responses were
from late 1989 and early 1990). Computer hard-
ware is frequently upgraded and supplemented
by the groups surveyed. By the time a new soft-
ware program was released, there could be sig-
nificant changes in some aspects of the hardware
used by these groups (e.g., graphic capabilities,
computer speed, hard drives, or modems).
However, some factors (such as IBM or IBM-
compatible versus Apple or Macintosh use) are
less likely to change greatly in a few years, be-
cause of the greater expense involved. Addition-
ally, this study primarily dealt with current com-
puter users. If computer use is to expand in the
future, the characteristics of nonusers should be
considered as well (Audirac & Beaulieu 1986,
Iddings & Apps 1990).
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